Molecular marker survey and expression analyses of the rice submergence-tolerance gene SUB1A.
The major rice quantitative-trait locus Submergence 1 (Sub1) confers tolerance of submergence for about 2 weeks. To identify novel sources of tolerance, we have conducted a germplasm survey with allele-specific markers targeting SUB1A and SUB1C, two of the three transcription-factor genes within the Sub1 locus. The objective was to identify tolerant genotypes without the SUB1A gene or with the intolerant SUB1A-2 allele. The survey revealed that all tolerant genotypes possessed the tolerant Sub1 haplotype (SUB1A-1/SUB1C-1), whereas all accessions without the SUB1A gene were intolerant. Only the variety James Wee with the SUB1A-2 allele was moderately tolerant. However, some intolerant genotypes with the SUB1A-1 allele were identified and RT-PCR analyses were conducted to compare gene expression in tolerant and intolerant accessions. Initial analyses of leaf samples failed to reveal a clear association of SUB1A transcript abundance and tolerance. Temporal and spatial gene expression analyses subsequently showed that SUB1A expression in nodes and internodes associated best with tolerance across representative genotypes. In James Wee, transcript abundance was high in all tissues, suggesting that some level of tolerance might be conferred by high expression of the SUB1A-2 allele. To further assess tissue-specific expression, we have expressed the GUS reporter gene under the control of the SUB1A-1 promoter. The data revealed highly specific GUS expression at the base of the leaf sheath and in the leaf collar region. Specific expression in the growing part of rice leaves is well in agreement with the role of SUB1A in suppressing leaf elongation under submergence.